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D1  2

D2  3

D3  4

D4  5

D5  6

D6  7

D7  8

D8  9

CLK 11

OC  1

Q1 19

Q2 18

Q3 17

Q4 16

Q5 15

Q6 14

Q7 13

Q8 12

U35

74HCT574

DB0
DB1
DB2
DB3
DB4
DB5
DB6
DB7

DB0
DB1
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DB3
DB4
DB5
DB6
DB7

VEC_WR
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DB15

DB14

OE
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VEC_RD

LAD2
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O

1
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O
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0
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O

9
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O
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I
/
O

5

I
/
O

4

I
/
O

8
1

I
/
O

8
0

I
/
O

7
7

I
/
O

7
6

I
/
O

7
5

I/O 12
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I/O 18
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I/O 21

I/O 22

I/O 23

I/O 24

I/O 25

I/O 27

I/O 28

I/O 29

I/O 30

I/O 31

I/O 74

I/O 73

I/O 71

I/O 70

I/O 69

I/O 68

I/O 67

I/O 65

I/O 64

I/O 63

I/O 62

I/O 61

I/O 60

I/O 58

I/O 57

I/O 56
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I
/
O

3
3
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nDTACK

nREGRD
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nTSA

DB6

A1

DB10

A2
VEC_WR

ACK
DB11
DB9

LAD3
DB8
DB7

A3

DB4

DB12
DB13

DB2

LAD1

DB5

LAD5
LAD4

INTERRUPT VECTOR REGISTER

DB[0..15]

LAD[1..5] LAD[1..5]

DB8
DB9
DB10
DB11
DB12
DB13
DB14
DB15

VEC_WR
VEC_RD

DB[0..15]
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D2  3

D3  4

D4  5

D5  6

D6  7
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LAD1
LAD2
LAD3
LAD4
LAD5

A1

A2

A3

DB3
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C  1
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R9 10

RP7
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DB1
DB2
DB3
DB4
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B1 18

B2 17

B3 16

B4 15
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B6 13
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U30
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nIDEN

VD0
VD1
VD2
VD3
VD4
VD5
VD6
VD7

nIDEN
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A3  4

A4  5

A5  6

A6  7
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B6 13
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nIDDIR

nIDEN
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VD11
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VD13
VD14
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R1  2

R2  3

R3  4

R4  5

R5  6

R6  7

R7  8

R8  9
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4.7K SIP
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DB9
DB10
DB11
DB12
DB13
DB14
DB15
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DB9
DB10
DB11
DB12
DB13
DB14
DB15

VCC

DB[0..15]DB[0..15]

nIDDIRnIDDIR
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SYSCLK

nINT2
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nAS

INTREN

nIACKIN
nDEN

nREGRD
VDTACK
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1 2
3 4

JP30

HEADER 2X2

D0  2

D1  3

D2  4

D3  5

D4  6

D5  7

D6  8

D7  9
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DB0
DB1
DB2
DB3
DB4
DB5
DB6
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EXT_TRIG

 11

 12
13

U16D

74HCT02

  4

  5
 6

U8B

74HCT32

DB11

IN4
IN3
IN2

IN1
IN0
DB15

DB14
DB13

(IN7)

C:\ALTERA\SYSMON2\INTMASK.GDF

IN5
IN6

DB9

DB10

EXT_TRIG



Date:       May 17, 1994 Sheet    15 of    21

Size Document Number REV

B IO.SCH D

Title

DIGITAL I/O

Advanced Photon Source  Controls Group

1
2

JP21
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1
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HEADER 2
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8
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R27
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OUT0+

OUT0-
12  5

D4E

TND918

  1

  2

5

7

8

ISO4A
HCPL2630

  4

  3

5

6

8

ISO4B
HCPL2630

R26

270

  1 3
RP10B

470 PULLUP

  1 5
RP10D

470 PULLUP

ISOVcc

ISOVcc

IN4

OUT0

VCC

VCC

12

JP13
HEADER2A

1
2

JP14

HEADER2B

12

JP15
HEADER2A

1
2

JP16

HEADER2B

  1 2
RP12A

680 ISO

  1 2
RP14A

1.2K ISO

1  3
RP9B

470 PULLUP

1  5
RP9D

470 PULLUP

  1 2
RP10A

470 PULLUP

  1 4
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470 PULLUP

IN0
IN4+

IN4-

VCC

VCC

12

JP5
HEADER2A
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JP6
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JP7
HEADER2A
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D4A
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470 PULLUP

  1 2
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RP13A

1.2K ISO

ISOVcc

ISOVcc
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HEADER2A
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2
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HEADER2B
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D4B

TND918
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D4C
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  1
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7

8

ISO3A
HCPL2630

1  6
RP9E

470 PULLUP

1  8
RP9G

470 PULLUP
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680 ISO

  3 4
RP13B

1.2K ISO

  5 6
RP13C

1.2K ISO

ISOVcc

12

JP17
HEADER2A

1
2

JP18

HEADER2B

  3 4
RP12B

680 ISO

  5 6
RP12C

680 ISO

  3 4
RP14B

1.2K ISO

  5 6
RP14C

1.2K ISO

1  7
RP9F

470 PULLUP

1  9
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470 PULLUP

  1 6
RP10E

470 PULLUP

  1 8
RP10G

470 PULLUP
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VCC

11  6
D4F

TND918

10  7
D4G
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8
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270
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RP10F

470 PULLUP
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2
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HEADER 2
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HEADER 2
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OUT1+
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2
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2
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HEADER 2
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HEADER2A
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2
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HEADER 2
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270 1

2
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1
2

JP4

HEADER 2

R19
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Title

TEMPERATURE MONITOR

Argonne, IL  60517
9700 South Cass Avenue
Argonne National Laboratory

Advanced Photon Source - Controls Group

55C

60C

65C  2 1
D1

555-2003

  2 1
D2

555-2003

  8 1
DP1A

555-4303A1  2

A2  4

A3  6

A4  8

G  1

Y1 18

Y2 16

Y3 14

Y4 12

U4A

74HCT240

A1  2

A2  4

A3  6

A4  8

G  1

Y1 18

Y2 16

Y3 14

Y4 12

U5A

74HCT240

A1 11

A2 13

A3 15

A4 17

G 19

Y1  9

Y2  7

Y3  5

Y4  3

U5B

74HCT240

LED9
LED8

LED7

VCC

BYPASS CAPS FOR OP-AMP

C52
0.1uF

C53
0.1uF

  5

  6
 7

8

4

U3B

TL072

+12V

-12V

X5

NOTE: INCLUDE HOLE FOR SHEILD WIRE

+VS  1

GND  3 VOUT  2

U2

LM35

  3

  2
 1

8

4

U3A

TL072

+12V

VCC

0mV + 10mV/C

0 C = 0V
100 C = 5V

149F/65C

(9/5)C + 32 = F

3.25V

C51
0.01uF

R3

27K

R4
6.8K

R5
200

R6
240

-12V

VCC

VCC

V+  3

V-  2

DIVIDER HI  6

DIVIDER LO  4

SIGNAL IN  5

REF OUT  7

REF ADJ  8

MODE SEL  9

LED1  1

LED2 18

LED3 17

LED4 16

LED5 15

LED6 14

LED7 13

LED8 12

LED9 11

LED10 10

U1

LM3914N

1

2

RP1A
1Kx9

1

3

RP1B
1Kx9

1

4

RP1C
1Kx9

1

5

RP1D
1Kx9

VCC

A1 11

A2 13

A3 15

A4 17

G 19

Y1  9

Y2  7

Y3  5

Y4  3

U4B

74HCT240

1

6

RP1E
1Kx9

LED0
LED1
LED2
LED3
LED4
LED5
LED6
LED7
LED8
LED9

LED6
LED5
LED4

LED3
LED2
LED1
LED0

25C

30C

35C

40C

45C

50C  7 2
DP1B

555-4303

  6 3
DP1C

555-4303

  5 4
DP1D

555-4303

  8 1
DP2A

555-4303

  7 2
DP2B

555-4303

  6 3
DP2C

555-4303

20C

R2
7.5, 1/2W

  5 4
DP2D

555-4303

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20

JP25

HEADER 10X2

R38
1K

nTEMP_OK

1

7

RP1F
1Kx9 1

8

RP1G
1Kx9 1

9

RP1H
1Kx9 1

1
0

RP1I
1Kx9

D1  2

D2  3

D3  4

D4  5

D5  6

D6  7

D7  8

D8  9

CLK 11

OC  1

Q1 19

Q2 18

Q3 17

Q4 16

Q5 15

Q6 14

Q7 13

Q8 12

U6

74HCT574

LED[0..9]

nRDCLK
TSA

LED0

DB0
DB1
DB2
DB3
DB4
DB5
DB6
DB7

LED0
LED1
LED2
LED3
LED4
LED5
LED6
LED7

VCC

18 mA through each LED

1.0V
68F/20C R1

680
R7
110

  1

  2
 3

U8A

74HCT32

DB[0..15]

TSA

DB[0..15]

TSA

VCC

nREGRD

nF

nREGRD

nF

LED1
LED2
LED3
LED4
LED5
LED6
LED7
LED8

nRDCLK

LED9
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Title

VOLTAGE MONITOR / WATCHDOG

Argonne National Laboratory
   Advanced Photon Source

Accelerator Systems Division

 11

 12
13

U13D

74HCT02

5_OK

3/18/94 MODIFICATION

R42
3.3K

R43
3.3K

  1  2

U49A

74HCT04

+-12_OK

VCC VCC

R45 WAS A 120

+5V (1)  3

-5V (2)  4

+12V (3)  5

-12V (4)  6

DIN  7

OUT2 12

OUT3 11

OUT1 13

OUT4 10

DOUT  9

VREF  1VCC 14

GND  2

PGND  8

U46

MAX8215

R44
2.2K

-12V

+12V

VCC

VCC R44 IS REALLY 680
IT IS USED TO DISABLE THE 
+5V CHECK (7/94)

1/20/94 modification

VCC  3

VBATT  1

CE_IN 13

BAT_ON  5

VOUT  2

CE_OUT 12

LL  6

WDO 14

PFO 10

RESET 15

GND  4 PFI  9

RESET 16

WDI 11

OSC_IN  7

OSC_SEL  8

U9

MAX691

C60
0.1uF

R46
680

nREGRD

VCC

nWDnWATCHDOG

VCC

5/16/94 MOD
VCC

R52
3.3K

FRONT PANEL LEDS (YELLOW)

D0  2

D1  3

D2  4

D3  5

D4  6

D5  7

D6  8

D7  9

OERB  1

C 11

Q0 19

Q1 18

Q2 17

Q3 16

Q4 15

Q5 14

Q6 13

Q7 12

U12

74ALS990

  8 1
DP3A

555-4403

  7 2
DP3B

555-4403

  6 3
DP3C

555-4403

  5 4
DP3D

555-4403

LED0
LED1
LED2
LED3

.  1
V8

VIA

.  1
V9

VIA

.  1
V10

VIA
  2

  3
 1

U13A

74HCT02

nREGRD

nREGWR

DB[0..7]

nF

DB0
DB1
DB2
DB3
DB4
DB5
DB6

nREGRD

WRCLK
nRDCLK

nREGWR

nF

  5

  6
 4

U13B

74HCT02

  8

  9
10

U13C

74HCT02

nF

nF

nREGRD
RDCLK

WRCLK

RDCLK
nRDCLK

nREGWR

nWATCHDOG

DB7 IS USED TO
ENABLE AUTOMATIC
VME RESET

FRONT PANEL LED
INDICATES 
WATCHDOG STATE

RED - STOPPED
GREEN - RUNNING

  1  2

U11A

74HCT04

D3

BI_LED

R14
270

R15
270

VCC
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SERIAL PORT DAUGHTER BOARD CONNECTOR

Argonne, IL  60517
9700 South Cass Avenue
Argonne National Laboratory

Advanced Photon Source - Controls Group

S[1..25]

1
2
3
4
5
6
7
8
9
10
11
12

J2

CON12

S[1..25]

VCC

TXD
RXD
RTS
CTS
DTR
DCD

C56
0.01uF

RX_TTL

S2
S3
S4
S5
S20
S8

VCC

C57
0.01uF

TRANSCEIVER DAUGHTER BOARDS
SERIAL PORT

FIBER OPTIC OR ELECTRICAL
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Title

P2 CONNECTOR

Advanced Photon Source  Controls Group

E[1..15]

E91
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

P2C1

32HEADER C

C-

SA[1..25]

SB[1..25]

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

P2B1

32HEADER B

VCC

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

P2A1

32HEADER A

E[1..15]

SA[1..25]

DB0*
DB1*
DB2*
DB3*
DB4*
DB5*
DB6*
DB7*
DBP*
ATN*
BSY*
ACK*
RST*
MSG*
SEL*
D/C*

C+
T-
T+
R-
R+
+12VF
PRSTB*
PRD0
PRD1
PRD2
PRD3
PRD4
PRD5
PRD6
PRD7
PRACK*
PRBSY

E2

E3

E5

E10

E12

E13

PRPE
PRSEL
INPRIME*
PRFAULT*
TXD1
RXD1
RTS1
CTS1
TXD2
RXD2
RTS2
CTS2
DTR2
DCD2

SA2
SA3
SA4
SA5
SB2
SB3
SB4
SB5
SB20
SB8

REQ*
O/I*
TXD3
RXD3
RTS3
CTS3
DTR3
DCD3
TXD4
RXD4
RTS4
TRXC4
CTS4
DTR4
DCD4
RTXC4
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ETHERNET DAUGHTER BOARD CONNECTOR

Argonne, IL  60517
9700 South Cass Avenue
Argonne National Laboratory

Advanced Photon Source - Controls Group

E[1..15]

1
2
3
4
5
6
7
8
9
10

J1

CON10

E[1..15]

VCC

CD+
CD-
RX+
RX-
TX+
TX-

C54
0.01uF

+12V

E2
E9
E5
E12
E3
E10

VCC

C55
0.01uF

CONNECTOR FOR ETHERNET
TRANSCEIVER DAUGHTER BOARDS

10 BASE-FO OR THINNET

+12V - SOURCE UP TO 500mA
COMMON - SINK UP TO 2A
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BYPASS CAPACITORS

Argonne National Laboratory
   Advanced Photon Source

Accelerator Systems Division

C2

.1uf

C3

.1uf

C4

.1uf

C5

.1uf

C6

.1uf

C7

.1uf

C8

.1uf

C9

.1uf

C10

.1uf

C11

.1uf

C12

.1uf

C13

.1uf

C14

.1uf

C15

.1uf

C16

.1uf

C17

.1uf

C18

.1uf

C19

.1uf

C20

.1uf

C21

.1uf

C22

.1uf

C23

.1uf

C24

.1uf

C25

.1uf

C26

.1uf

C27

.1uf

C28

.1uf

C29

.1uf

C44

.1uf

C45

.1uf

C46

.1uf

C47

.1uf

C48

.1uf

C49

.1uf

C50

.1uf

C37

.1uf

C38

.1uf

C39

.1uf

C40

.1uf

C41

.1uf

C42

.1uf

C43

.1uf

C1
15uf

C30

.1uf

C31

.1uf

C32

.1uf

C33

.1uf

C34

.1uf

C35

.1uf

C36

.1uf

SEE APPLICATION NOTE FOR PLACEMENT OF BYPASS CAPS FOR ALTERA COMPONENTS
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Title

ELECTRICAL SERIAL PORT DAUGHTER BOARD

Advanced Photon Source  Controls Group

S1

SW DPST
TO BE ACCESSABLE
FROM FRONT PANEL
FO/ELECT ENABLE

RX_TTL

T2 IN  1

T1 IN  2 T1 OUT  5

T2 OUT 18

R1 IN  4

R2 IN 19

R1 OUT  3

R2 OUT 20

C2+ 11

C2+ 15

C2- 10

C2- 16

C1+  8

C1- 13

V- 12

V- 17

V+ 14

VCC  7

GND  6

GND  9

U1

MAX233

S3

S2

VCC

S[1..25]

 5
 9
 4
 8
 3
 7
 2
 6
 1

P1

CONNECTOR DB9
RT ANGLE, MALE

S[1..25]

1
2
3
4
5
6
7
8
9
10
11
12

J1

CON12

TXD
RXD

VCC

S2
S3

S6
S8

S5

S4

S20
S22

BYPASS CAP FOR MAX233
MATCHES C1 AND C2

C1
1uF

VCC

S4
S5
S20
S8

RTS
CTS
DTR
DCD

RX_TTL

C2
0.01uF

VCC

C3
0.01uF

C4
0.01Uf
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Title

FIBER OPTIC SERIAL DAUGHTER BOARD

Advanced Photon Source  Controls Group

S1

SW DPST
TO BE ACCESSABLE
FROM FRONT PANEL
FO/ELECT ENABLE

RX_TTL

T2 IN  1

T1 IN  2 T1 OUT  5

T2 OUT 18

R1 IN  4

R2 IN 19

R1 OUT  3

R2 OUT 20

C2+ 11

C2+ 15

C2- 10

C2- 16

C1+  8

C1- 13

V- 12

V- 17

V+ 14

VCC  7

GND  6

GND  9

U1

MAX233

R3
560

C1
0.1uF

VCC

 2
 6
 7
 3

RCVR1

HFBR2412

VCC VCC

S3

S2

VCC

R2
1K

1A  1

1B  2

2A  6

2B  7

1Y  3

2Y  5

U2

SN75452

R1
270

 2
 6
 7
 3

TXMTR1

HFBR1414

S[1..25]

S[1..25]

1
2
3
4
5
6
7
8
9
10
11
12

J1

CON12

TXD
RXD

VCC

S2
S3

BYPASS CAP FOR MAX233
MATCHES C1 AND C2

C2
1uF

VCC

S4
S5
S20
S8

RTS
CTS
DTR
DCD

RX_TTL

C3
0.01uF

VCC

C4
0.01uF

C5
0.01Uf
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AUI CONNECTOR

Argonne, IL  60517
9700 South Cass Avenue
Argonne National Laboratory

Advanced Photon Source - Controls Group

VP

D1
LED

R1
1.2K. 1/4W

  8
 15
  7
 14
  6
 13
  5
 12
  4
 11
  3
 10
  2
  9
  1

J2

AUI CONNECTOR (DB15)

1
2
3
4
5
6
7
8
9
10

J1

CON10

CD+
CD-
RX+
RX-
TX+
TX-
+12V

RX+
RX-

TX+

VP

CD+
CD-

TX-

+12V
F1

1A

VP


